Glossopharyngeal denervation alters responses to nutrients and toxic substances.
Functional roles of the glossopharyngeal (GL) nerve on food and fluid intake were studied by examining effects of the GL denervation on two biologically different activities induced by specific diets using mice and rats. First, we examined whether GL section alters the acceptability of a bitter tasting essential amino acid, L-lysine (Lys), by Lys-deficiency in mice. The aversion threshold for Lys, normally about 3 uM in mice, increased to about 300 uM when mice were fed the Lys-deficient diet for 10 days. This increase of the Lys aversion threshold (increase of acceptability for Lys) by Lys-deficiency was also evident in mice with the chorda tympani denervation but was not observed in mice with the GL denervation. Next, we examined whether GL section alters the induction of a salivary protein, cystatin S (a cysteine proteinase inhibitor), by a diet containing papain (a cysteine proteinase) in rats. GL denervation largely inhibited the induction of cystatin S in the rat submandibular glands by papain. These results collectively suggest that chemosensory information conveyed by the GL nerve plays important roles on recognition of both nutrient and toxic compounds in the diet and induction of biological responses that protect the animal from both nutritional deficiency and exogenous toxic compounds.